Antipersonnel mines are a pestilence and need to be dealt with as quickly as possible. Unfortunately the techniques that are being used have hardly changed since the Second World War. Many people throughout the world are working to improve or perfect new minedetectors. Some are also endeavouring to develop mechanical solutions to increase efficiency of detection. In particular, this is the aim of the Robotics Laboratory of the Belgian project HUDEM. Our objective is to develop remote-controlled mobile platforms capable of carrying mine-detectors. We shall frst review the essential features these vehicles have to possess, then explain the choice that have been made, and finally present various ongoing developments.
Introduction
At the beginning of 1997 Belgium launched a project named HU(manitarian)DEM(ining) which the country offers as its contribution to solving the problem. The project comprises four inter-university working groups, dealing with the following aspects: 
Robotics and Man Machine interface (MMI) Logistics and support
The Robotics Working group has been assigned the following tasks: a A detailed study of solutions for mechanisation and specifications for platforms for humanitarian demining The development of modular mobile platforms The development of algorithms for the control of these platforms, based on images of the terrain, the surroundings and data provided by the detectors 
Propulsion and structure
The three methods of propulsion are: wheels, crawler tracks and legs.
Tracks
The advantage of crawler tracks is that they can propel the vehicle on all types of terrain. Existing EOD vehicles can be easily adapted for the mission: we have worked on the Hunter platform (fig l) , it is now equipped with a movable camera, a metal mine detector fitted to the end of the robot arm and it has been interfaced with a portable PC. The robot is wire-guided and the sequence of the robot's movements can be monitored and automated. A typical sequence of use of the robot is as follows: the operator examines the image of the surroundings and the ground surface for the presence of obstacle and devices the robot arms is lowered: local sensors enable it to stop when required (a simple ordoff switch) the ground is scanned (linear optical sensor allows the positioning and marking) 0-7803-4104-X/98/$10.00 01998 IEEE if the metal-detector finds a metal object, an alarm signal is sent to the operator and the arm is stopped automatically. The operator can then take the appropriate action.
with the ground via a rolling spherical joint. A particular attention has also been given to the design of Figure 1 . The Hunter equipped with a metal detector
Legs
In very unstructured environments (fig 2) and if the security of the human deminer has to be improved, the use of a light wire-guided (avoiding navigation problems and the use of pneumatic energy) legged robot can be envisaged. We are working on the modification of a six-legged and (fig 3) : the aim is to control the movement of the robot at the same time as stabilising its seating: the legs will be equipped with inclinometers connected to a Motorola 68332 microcontroller: in order to keep costs down, simple on-off valves have been used to set the legs in motion or stop them. The sensor will be placed at the extremity of a boom elastically bound with the structure of the robot and also Wheels This solution is developed by the Free university of Brussels. In order to obtain a maximum mobility we decided to equip the three-wheeled robot (fig 4) with wheels which are both drive and steer wheels: these degrees of freedom are provided by two electric motors per wheel: one fixed to the fork, supplying the drive power (1 5 W) and the other one on the frame (6 W), powering the steering.
Sensors
One of the most important problems to be solved is the problem of the false alarms: it is consequently essential to combine several sensors: it has been decided to focus on the use of a metallic detector (commercial type) and a UWB radar (ultra wide band) developed by the laboratory of Telecommunications of the RMA. A colour camera will also be used, not only for the detection of the mines (or unexploded objects) laid on the ground but also for the navigation of the robot and the development of the man-machine interface: an automated tracking of the camera will be ready in a few months. 
Conclusions
Of course we do not claim to be able to solve all the problems connected with development of this type of device. There are aspects which have not been tackled such as automated clearing of vegetation, for example. Nevertheless we hope that our modest contribution, combined with hundreds of others, will one day bring about an effective solution to this world-wide problem.
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